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(54) PRODUCTION OF BREAKING POINT IN GLASS ARTICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To produce a prescribed breaking point in an ampoule by producing a microcrack in a 
glass wall or the interior of a glass plate in order to break the glass wall of a glass object or separate the glass 
plate. 

SOLUTION: Microcracks are formed by irradiation of a laser beam. The laser pulse time is preferably <1 ms. The 
size of the microcracks is regulated by a series of the laser pulses and further the subsequent heat treatment. The 
size of the microcracks is regulated so as not exceed 0.5 of the glass wall thickness. The microcracks are formed 
by utilizing a single or a series of laser pulses with 10-10,000 Hz repetition frequency. The laser irradiation source 
used is favorably a Q-switched or a mode-locked Nd solid state laser. A proper optical system having a short 
focus distance, as necessary, focuses a laser beam, as necessary, having a wide beam cross section into <0.1 mm 
spot diameter. 



LEGAL STATUS 

[Date of request for examination] 09.07.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



(19)H*B#fiFJf (JP) (12) >8f |fj ij^p fft ^ (A) 



#51^11-71124 < 

(43) &KB ¥J£1UP(1999) 3/i 16 B 



(50 inta° mm^ 

C 0 3 B 33/10 
B 2 3 K 26/00 



F I 

C 0 3 B 33/10 

B 2 3 K 26/00 G 



m&m*. fitsftB<Dgc7 OL C£ 5 ft) 



(21)fflK#^ 


«HS¥10- 177630 


(71) Hi® A 


595175817 








->3 s> h n— ir* ^ 


(22)ffiglB 


¥^10^(1998) 6 M24B 














(3l)«5fcf8^®#^ 


P 197 28 76 6.2 




SCHOTT-ROHRGLAS Gmb 


(32)flBfcB 


1997^ 7^70 




H 


(33>«5fc8£3ill§ 


H-fy (DE) 




F-f^S. 5V 95448 ZHP^h 








S^n.^ y h zs=l h^ir 25 






(72)?S9« 










H-f^S. 85674 /W^-^a^ 








77-^D<t- zs=l h?— ir 18 






(74)ftSA 


ABB «m (^3€) 











(54) imiozm X7x®mzm&r)H&mfSr?z>jjm 



(57) [gfcl] 

Bf fit £ ff*fiS-f § 1*1= . 158E«^»Sl * # 5 x H * 14 # 




(2) 4#gfHF1 1-071 124 



[4#I*»#OTB5H] 

•fey, #5X^#(D:tf^Xli£ffiBT^-&fctt*fcl*;tf^ 

x&£ »mr * i=a«f £ zmfit? znm iz& t^-c, 

[W#iS3] fltilHfilffl**ti.u— tf-SJt&tatetf^x 
tfaw*fci**ft<t**aa«>a**#u u 10 
— tf-/<;uxB#Mi*< i m s r-fc-sw^ia i *fci±it# 
* 2 IcfSK ro75i£„ 

/ <;ux -s sgit i - j: y iss $ 4x -5 it i - 3 © ^ 
y iigs*t5ii#3i 1 ~ 4 <DL\-r^ 1 JSiziEKro 

•STcJS^tc.kyfiJjaiStvSii^l ~5<Dlvf*u6M* 20 
[11*31 7] SffilcJ4LTSiS'S:ek^aS©^#*l± 

[0001] 

$k*%±z j £*>z\t\z&i). mzmmm& 

#7Xffi£#ai-*fctol::aii!]fcaH»J&£»a (produc 30 
e) -TS^ilcHI-^o 
[0 0 0 2] 

«*aai=i£tti=a#54iri^«. froiiii, «n=. 

CirlC.fcy^MlC^ICgfltfe^SZtlCfc^. »J<D 
2586*7^ (II) ^ILX7>^KDrt§i 

&i/b¥mzm%\zmmx'£z>zbx-ti>z. 40 

[0 0 0 3] r>"?;u Uvbl*<&. r )-~>i$.<<>V-hvV 
^tzltZlstf^-Tls-hv hOTZsyjls (break-open amp 

ouies) ) omomt. ■tX'iz&<o>ftt i fx.vm i niim 
*i«(DBiiiia*>-c»^Rar=*&**u rv^Koim 50 



So<. *?>IC. 56»T$tXI±5fil3f>T-A<7V:7;U 

[0 0 0 4] ±|E(DKSI*. T>^;KOm^0DT>^ 

[0005] — ^rost^-efc-3TT>^KD5SBf$-«fc y 
h^ffi^r^— >$oi+^s L>fc>#-5>«66ffy >-?7 

*i -5 S*i-Jb*£> -S C t X & -5 o 

[0006] gificDTjarei*. ^g«!¥SiLTu- tf 
-aa*««*>*t. mz¥mmiibxnm. l &tf&<. 
s?f (service) aa-caaaa^ac«. 

[0 00 7] DE 35 37 434 A 1 |C|±. T 

^y>\,*w&m&?z>mz>n.mm7ki£fi®.£h.x^ 

•5. *f— (CO, Nd : YAG) li. 

;ko aaa izaama -caa * *tfcaaa»?t * »*■*■ 

[0008] DE 43 OO 730 C 1 |C|±, 
£gMT*TEA-COz ^tfl*U-+f-^ffl-r*Ct 

[0 0 0 9] Stfc73SS (E r : Y A G U— +F-) 

x.^aa*aaaa^sic«fcya«jftaajstLTaw 

X h UXXI±JS7D^-i)73;iA<« DE 42 14 1 

[0 0 1 O] ±fBLfc±-r;a>735£l3fcl^T\ U— tf— X 

ft^^-e^^x^^RffMi-HDSft-rSo j§Bt^ro^<D^ 
n&itoxi&.&ti.iftmz&i) . ^'j^iiics^ (*fci±a 

i: DE 43 00 730 C1) 

sio5iy7jA<±T5. wti&09a^aattaaa>aaa 
taa-r*. a/haaa6«»ai=ar*j:3(=. sioay 



(3) 



<8§g¥ 11-071124 



(reboil blister) <&?Fft-efc-5>) . -ttfiSSm. 

[0011] ±ieu-if-&<DSij0>*£i4. fcojsmsi-c- 

<tl-fe-5o C<DJ;5lc. #£L< ^ 1^18© jiff 

<7)fi^l±a^**XTfct.-rs l6ffl6ipl^<to-CI**f*L< 
[0 0 12] ±IE<OSfi;^i=>. T>^HCfi)fScD5fiBfjS 

£»M-f-l>7J&i4. £f=+#icjt££;hTi4^&^<D-e 

[0 0 1 3] 

[nwA^*Lcfe -St -r-5.se] *^BjroeMiis ssbt 
Hit t > ^urosfiSf^tigizHif SroflSBf/s ^ ^fi£f 5ci 

1=35-5.0 flSefgflitA^SftfeT^^US-P^St-r^i: 

-5o 
[0 0 14] 

[i£M£$ife-r-5fctf>cD#K] *SWOTgWI4. ®if^ 

*>. *fci*#5xtE*»»-r*fc»i=a«uB:aBfja*» 
[0015] KrSE«/jv*Hi*u— tf-BSSticfcy^fit-r 

LI*. 

[0 0 16] KTlHttffl**L-5U-if-«l»»(±#^XA< 

"tf— /<;UXB#|H)I4< 1ms. 4#|C< 1 O O n s"eS5-5>- 
i/)<#£Ll\, 

[0 0 17] «TE«^*llO!>***l*-a«)U— tf-/< 

[0018] nretft^uta)A»dii-ea>tt09»A9i= 
j: y mm * *i -a c t n.^. 

[0 0 19] t5IH8fc/hmi?ro}f$fi£l±^ : 5X(0^6*)«l:-r^ 

[0 0 2 0] aaic:ftLTMfc^mf«©*££f4:tf 
7XliO>JS^CDO. 5 ^.t^SSLl.^ 
[002 1] 

[£S8<&jg|£<Dft^] *«B^|zJ:*tlf. B«l«:»Hfjll 
(4. «'h«SA<W»*4xfc^5£-e7'>^fl)^7XSrt 



»i=»ja*;K*ii*3Wii::j:-3-ci*&*i*. 
[0022] a^^t$i^ow\^m(o±mt. zti 

51-. 191*.I4. DE 44 07 547 A 1 14. N 
d : YAG (-SL<li-?-*tJaJl<D/^UX) ^WZJz-d 

8fc'hai!i-ei6o-CO. O 1 mmigga)*£$-C% 4,14-^ 

■tZtf. m^mi*%.8H-&. E.P O 7 43 1 2 
8 A 1 14, 3HEt<D755£-e&o-C. aBJJ*mi- <fc l J i»i|X 
S*ifcl*»:ft £ ^"T -5 U— *f-#Klz J; o "CA^^SBJ 
tmrortSPlc v— ? -575j££ ns^-r -5.. 
[00 2 3] c*T.t,ro±rfl?saf^7jai-^jiro^ai±. 

5>„ EP 0 743 128 A 1 14. TJ^XOTSS 

tt * *i.fc v— 1 o r t£ tziob.n. L> £ I* 5 ftM 

[OO 2 4] S<^#Zi:lz, *3£BJ0)75;££ffll'*-5<b 
flfcBJrl-IH L# 7Xi©$£fiA^4' y M^-r -514^ y -e 
I4fc< . C(0^'>l4W$ttA^^ttO)fc-57J;i-e4z 
•y h-C**Ci:j&«Jltt**i.fc. 

[0 0 2 5] «/jNaiS*<73*^7.Mrtfi|5l-#ffi-r-5C t 
30 14. S&tf)lrgi'<fc^i:OfflS^ffl-ea6oTmS}Kfitlc 

[OO 2 6] Jt«<tftfrTT?lfl«-r*fc* 

[OO 2 7] 7J-^xroa®Tlc«»/J%mii^^JS 
-T-i)Zi:l4*ffiT?a6-5.. t^5«)l4. -flftMlc^x* 
l=7cl&73 (prestressing) A^fcy. -5-tL*<7J*^XSBI= 
Effi)S7DliJ|S^. 73 7XWSPI=5l-3?§yjS;7J^Jlt (9Ht 
I4PC) ^#x-5^t,T-fc*. *^BJ0?73JiA<Sffl**t 
40 ^.i:^. 5lo3§y 1573^14. Tfar-iE^-i. J; dir. IS 

irfc^r^ffi-ri>ci:^jftif5>cfc5ir. affi»6<roE® 

[0 0 2 8] JSHB*<cctl=. *«SSlcfi65«/haSl4 
Jfc+U— tf— MSt^SI=«fcy»BE**v-5 ; 7>^VKD^ 

iSS<1 OOj/mCDU— ■ tf— e— A^735X@(7) 

50 ©Cir^ffi-rSfctolc. 7l-7XA<SB^-efcy*fcl4'> 



(4) ttHVI 1-071 124 



i=IM-4^p-bx/«5>— *affl-r«zfci**»-e 10 
fe^o B<MtBf*« ft 1 0-1 oooHza>myfiLJB 
u-- « , -/<;ux*fc(*-aa> u— »f— 

[0 0 2 9] *DX.T. m^fi£li#^X<7)^Jffll*^Xtc^ 

a«»*iPiic5ioayK*t*r*ti«>tt. «a>«H*« 
^g^i-^o 5io»ya*ii. /<—■*-— (de 20 

36 15 2 8 7 C 2 ) . ff^iSjlP:. ttiPMft U— 

* > h ^j®ffl-r ^ c <t \z y »**tt* 0 

[0 0 3 0] ffi*fWfCfi^^St/fH^*T^AT>^ 
[003 1] 2 0<D*R|c3MfipTffi*8Slfc 

[0032] i ) a«fc«wjsi*. m*.i*mv}ts:ftm» 30 
mmmmz^^x. T>-?)\,t&#>tt\-tuo>mmo>&\zw* 

KM»-j-*i*f3T>^U*EWXI*H*-r*fc»l=a 

[0033] 2) afflfcOTfjSi*. r>^;ua) 

wn y * ** * 9 ica«a <t»mirc» otMLtii^ 

3 0° ££i*_3-<£T-[££:^ 0 DE 4 2 14 15 
9 C1fc<£tfDE3 5 3 7 43 4 A 1 Cll5t££ 

%t£<D®®i<Dtem\t. mwmmMx&^xi&mmiz 

-3 TEMf 4 * CO IZ cfc £ a^ffr@0) ^ a. U- v 3 > 

XttBBattMt y **** c i 1=* y frfc yjASii 

*o CtLli. DE 42 14 159 C1 fc<fcl/D 
E 3537 434 A 1 fCfBSt **l/=^ft<D U— tF 



hO*t>*ILtlBiti©afl<i:7y7;i/3-^ 

;u-tr>/>> h±OX/K^ h4"fr<7)J§y 
*B*-r43^6-C**. dO)ttBa)mBa— XI*. fiSKf 

[0 0 3 4] **IB<0a«)*«»T*J*. T>^UA<»f* 

xf^ yiztt LStf> btif:Sat^b^7> :7;uo>» 
aarfta)-SB-eaffl**L*^tA<»»^-cfc*o 
(±. Billi. a«Jft«HrA*affl-r*mfl)ffiB. 7>3? 
JWUvh*fl)7>?;i/*fel±ft*;9 (chuck) 
5MBMHaMft«-c*J:i\, *BBa>attttMrA 
i±. 7>^;u*<»ai**LfcaicafflLrj:^a -a>« 

[0035] tB4*lfcl/- »f— JftWBtt. Q-x-f^ 
^Sfcli^— Kn^^NdVU Kxf- h U — if— Tf 
**::iaMfHMr(?**. fi«jaEB«ttic«a«a«:ft 
v^fAit «n=*yitt^e— i^BB**-r*U-1f 

r -f ;u£ fflt^i t . «K*iRirz«/jxajHa)f*linM3S:Eifii 
£5lj£^£::<t;6<^ffcT*fc£o Bi*u— if— /<;uxB#m 
fcjflcfcy. 7>^ttB0na«Dft«Kjai« 

affl-r*-i3b<-e**A^ c*ittBo)iijSffi«to. 1 
mmcfcy4,»*«fc<«i#-r«fca6ic. #<<D3Effi*^« 

j&ajfcB^nflBAtf u— tf-/<^ / — ^ — o'&mmz 

[0036] **wa)*ai4. a«j««Kja*7 
>^;urcafflir*fc»^*FaTf*«tf*y-ei*3a:L\. z 
©*ai±. Bx.(f#9xtr««iK-r««a)»<a)aBi= 

[0 0 3 7] Ztofimt* Z?=?V h^f^XO^iflCfcLN 
[0 0 3 8] 

[Blkfl] ^BB0)BttNftBB«IId:BB«ffli^T3K 

TEiw*y»B^Ea-r*. 

[0 0 3 9] 01 tt**HI=*ot»iH!Jt7>^H= 

a«Kc«KiflLS»*-r*fc*a>ttBa>B3tu-f 7-5 

[0 0 4 0] Bll=*5L^r. a«fe«Bf^l±7>^;K3D 

2m 1 7>^;n r=BBi"«. 

[0041] Bto#iti*. 7>^;uo)»a»aizteuT 

— *J5E^ffl* (forming tool) Sil>T^U^ h^M± 
t*I§6. 5mm. IIJlO. 8mm|:f WJ$4^lt: 0 

attttBBdttBl ■NKS*LfcEft*?n-feX9-r > 



(5) 



4*88^11-071124 



LT?#*>±if £;h,£ 0 7>^ntt, a— ^—6^-;^ 
flE^fflRSittt-rScfcaa^^P— 5— (roller tab 
le) 5^t/6±[cg< 0 

[0042] /^U^B#Fp1$^1 O n s . /^l/XX^JU^- 
2 5mJfl)Q-X^7fN d : YAGU-f-7fgffl 

5 O mm© l/-1f- 1/>X 8 Sffiffl L t**7^S<D*6 
: KSttttO. 1 mmr-fc^o SW&fifiBf 

2 (»ft«C+) 01t&l**#<"CO. Imm^SSfi 

-r* 0 1 0Hz©i/-if-«yigLsa»*fflL^t, 

3oa)Sa«KtaBr^l±HH*|Sll=»or 1 mmf B 1i^7 



10 



[0 0 4 3] 3oo)a«Wft«Kjai*K«*-e*«zi:4« 

3-U7HII 
4 — X Z^P — ^ — 
5. 6 — P — ^— . 
7 — Y AGU- +P— 
8 — if— U>X 



[01] 




(71)£HI®A 595175817 40 (72)^BJ# ^ hU>^ 

Theodor-Schmi dt-St r K-f ^1, 95666 fcf- 

a s s e 25, D -95448 B a y r e u +f-f 7— 5/i h^— fe 23 

th, Germany 



